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Abstract 



A method of determining an indicator for the presence of an image is disclosed in which the image is 
comprised of a two dimensional array of pixels. The method finds particular use in the prevention of 
fraudulent copying of images, such as bank notes using colour laser copiers and printers. The method 
firstly imposes a grid of cells over a portion of the image. Then a representative value for each of the cells is 
determined. Next, a measure of the difference between the representative values of adjacent cells of the I 
grid is determined over the whole of the grid. The first three steps are then repeated for substantially all 
possible positions of the grid of cells to determine a grid position having an overall maximum positional 
difference. Finally, the grid position and the representative value for each of said cells is used as a 
representation of the image. The representation can thus comprise a template used in an image detection 
system. 
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^7x-X8 1*i§Sn5. ^'J>^^>hP-7^> 

20 >hn-7l2 (02) <h^fflS»«<Ofc«6tcKtt6n 
T^&o ROM^>^7i-X8 3te^ffiAS I C 1 6 
^ROM-f >^7x-X^7 M 6 4^lTr>y 

1/-HROM15 (02) fzsiat* ^fc»(c:aa:W'snT 
25 [0029] j^rtc^ts i icn, tr^gjiit^-^-r 

ffrl$* "p r n t" fs^te, «rUV^— ^(Ot'^BI* 

To Hi*^— 97s h U~A 2 Ott4/1^iflglC*5^T3l 
30 «Sn, ttltJAS I C 1 6tt*«Pfi 

— A2 OKHlflflbT^S. »rL^fr&*te " t o p" ft 

— * (v d o_o u t ) fcMftiiJAS I C^iijg-r^o d 
35 fttcStUT, «ifi#«fcBa*lfc&5, H*?-* (vd 

o_out) tt«HiAS I C 1 6 t3<fcoTy^>^- 
^<h£2>, $ b(C, MM?— &&uy{7 (vc 1 k_o 
ut) b£ Z\z7?>? LfrVmm^-~i?<Dti! l J]$:ffi± 

40 [0 0 3 0] 
[Si] 
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a 34 


« m 


vclk_in 


A ft 


if r m wx-zfr e cot* r tr -tmt 


Isync 


A -h 




top 


A ft 




prat 


A ft 




vdo_in(7:0) 


A ft 


If f* t<( >97zr*fr 6 £>®3S^— ^ 


vclk_out 


m ft 


7* U>^I»*>^Ot*f # *f*^n»jr 


vdo_ont(7:0) 


m ft 





ST, gfROMl'>5 7 7i-X8 3 <7) £>^^£:^ 
Ti2 Sr#R8L/TlttWr«>o ROM^f >^7x — X8 3 
Bft*4Mt7KOROM15 (H2S#BH) Sr8M*f 

^2 : ROM-<>^7x-X 



20 [0 0 3 1 ] 
[3*2] 



4a 


m m 




roDLa(18:0) 


m ft 




rom_d(15:0) 


A ft 


ROMt — & 


romO_oe_l 


m ft 




roml_oe_l 


m ti 





S„ :/U >^3>hD-7-f>^7i-X 8 2 (CioT 

5fei*(C|gttenfe I EEE«iqS1449. l- 1 9 9 0fX 
h7^-fe*#-h (TAP) -T >^7z-X 8 5 ZStS 

[0 0 3 2] iB*^-^ 2 
-X8 l*&TffiiErL-.y h 8 6 (CtKSSStl*. #>v 
ffiiEa.--y h8 A^fc'x^H^lx-^X^- h 
777°y-'!r>7>RflCROM 1 5ri*£n — p-£ftZ>)Vy 
97v7t—7)V (LUT) Sffllr»TSE«"ra«B&* 



ft^ft (MDC) tt. AWOIB*«WaE (8h'7hSSS 

©»ft«»c»uTrai;^**. hi 9»i, tanmmmt 

sfta{cSEft-r*ft»ro±«9 0 7*fIEc9SW 

45 fcOffl^9 l©,k5ftf(;tl)rfC*5. 02 otc 
(4, El 1 9 tC^-TffilS8 8 <£fi^9 1 tC^&T-Sfci&CD 

A Pal CO Site (4<$ o < 0 <h LtcmttVTKiftZtlZmm. 
t*liEUfc3Bia**{bO**ffl»9 3, 9 4t, AIH© 
50 EC«aa«c£{t£UT»*Sft*W«&JiiIEl,i3>o< 
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[0 0 3 3] B2 1 Ktt* rttlEa-- -/ K 8 6<0ffi&ffl£ 

Snfcr*liERAM9 7*^Stte>n, ^RAMCIl 
SHityaHH 4©X^-h7y^©Hi:, CPU1 
8**S<BA*9 8«C<fcoT««*tD-KSns 0 A^H 
Sr-^lOOit r*ERAM9 7 ^<DT Kl/Xib 

[0 0 3 4] r*iIERAM9 7 tt8 \iy hT-^CD^T 

ITt/^, rSiERAM9 7<D7Kl/XH A # SB Six 
-?0±fi6k'-;MO4jl^«SSW. — ^r, Tte 
2^7^11 m<BrffiiEHi£ttc0raTrtif» 1 0 2 tz 

io8H ^mfi-^-i o 9^it^$n^f>yi/- 

[0 0 3 5] 0 1 8tC*3V>T. IZ)(D1Z)I2 6\Zttfcls 
fcHlRx— 2 8 X 1 2 8iSiitCOitg£: : fo-^ 7 
□ >hx>KS«»l 1 1 2 t 

fcJ:oT¥^fb$tl^>o SM^-^lftjWIBl 1211 6 
4X64 O 7 ^^¥^^Mt^) 0 t^TV — 

hH)V2 6 (04) H 12 8X128 

n 4^a)^^-^^aT r -^^*&W$nfc®^^a: 

-X->— ^r>1fl 1 3^cfcoTJtJP»bT^_en^)o 

[0 0 3 6] 02 2 tcH 01 8TSSnfc7P>hX 
>KS9(tl 1 l<OI¥iHB*^snT^S« ^<£>:7P>b 
X>K*f*ffitt* 6 4X 6 4l$g£0¥^ll^«l, 
W^I6»«f-***l»112 (018) tCt&^ 

rttiEiLXy h 8 6A^AASnSi*S6 4iM* 

¥*rtitcifi«'rs«»*ttiiic'r**i¥^fl:»i 1 7£ 
^ws. si?«ftBU7it anJHBiis* =7 

7^119, %V>& 1 2 O^t'l^o 
[0 0 3 7 ] fg 1 T^ftS 1 1 7tt, ■ 1 

ztzumztivy? i 2 ott<>^'j/>hsn§ (ft 

43, *9>^ 1 2 0tt6 4BliSI<Z)-fey hft<Z)Hj!ftTU-fe 
. 6 4mM<D!f)\/—7<Dl&*> 0 frte, ?f§ 2 
¥^tSl 2 5^UiM77f 1 1 9*6<040(DM 
SB (f h) (t*«5>^12 0i^«)4t7h 



[0 0 3 8] — flL 6 4!B*©¥^ffia*##Snfc& 
6, ^2¥^fb§sl 2 5Wy7 hl/y7^ 1 2 6 ^(D 
Wi(i2btl§, d<IT\ *<0 6 4ia*<Z) 5 Fi^fitt£Jl 
ffi<D%$ftft 1 2 7 (r ImmZnZo dC0^»?P 12 711* 
05 *gx-^t&*ABBl 1 2 (B18) i^«»Sft, zsV h 
1/yA^ 1 2 8 KtettStlS. cn€)2OC0ffiti, lb* 

* y hjnJM&i 2 9T*jng£ns^\ :nn ax 122 

£4M,TtH*l 3 0%mmy"-?&m&l 1 2(CM-rmI 
JCttSn*. ^2^i^{Cgil 2 SfiSRS^-^ttiWWl 
10 1 2A,(07^tX(!:7j-X^>U-l 1 3 (01 
8) lCcfcoTS*$nS7^-feXt*-f >^U— 
£ 0 fHWBBl 3 2Ht°^tM^>^ 1 3 3 <h^-T 
^>^1 3 4«t^^ 6 4||©P7 hCO^-^^ft 

15 J:oT7P>hx>K^iSl 1 ltco^T<B&BJ&fW 

^Tc^^g^T k uTs^mmmn 137 ££j&-r£<> 

[0 0 3 9] 01 8£Stf#BHbTIWrr*a*. 

1 1 2 nmftmzm&znfc 6 4X 6 4ii 

>hx>F*«»l 1 lKcfcoTflMtSI-U Jg**^-^ 
t&fflgBl 1 2tcS#jA^tl, 7i-Xy-^r>U-l 1 3 
KJcoTK^fcBSft, 7x-Xl»RAM 1 1 4 fe«;^ 

ns i28xi2 smm-t)i^^< 0&&fs o 

25 [0 0 4 0] 51, 02 3 tCH, 6 4 X 6 

£12 8X12 8iBS¥*5£»8St"*ifia**bT^ 

So iisn§ i28xi2 smm-tj^^u, &st# 

j£<D±i)\s<D7 3L — XfCflc^bT^So 7x-Xy-^r> 
+M 1 3 (018) fC<££ 1 2 8 X 1 2 8Hi*-tr;H 4 
30 OOiill 7n>hx>FS8iai 1 li; < t^6 4x 

6 4iit;^i 4 i<Dmm£3SL&miz.Mff-t2>. * 

»&ns 6 4 X 6 4H3R-feJU s PiQl 4 KOfttt. fe-&^5 

ttitsiwttnn *A7 6«(oia»¥^ffl[i 4 i# 

35 1 ^-f >^fc*(Ci^KT*SilKS5nTV^ 0 02 4 

\z\t. mm^-z^m^i 1 2jc»iW*n«5 f -^«ric 

ns^ffite, ^-*x>HJ3fcO 3frx 7 6#|x l 4 
t # 7hT*0, 3 192t7h0)f-^ta: 

40 So 

[0 0 4 1 ] 02 5 ten 0 1 8T/7U;7x-Xy- 
^>1tl 1 3<Dmffltf^£nT^Z>o 7i-Xy-y> 
+M 13H ^C7)3^CT)^7i^X^^^fT"rSo 

1. a«f-^»*»112i^. 02 3tC^-rj:^ 
45 \z. 4OC0^S"TS6 4 x 6 4HSi:/D y ^<0¥*5£: £ 

2. 7x-XMRAM 1 1 4 tC&ttST K UZsCb*k$L 

[0 0 4 2] 3. n>/tU— h'J^7 1 1 5tC3^ 
50 TOfHffllR^T h'UXfl-^^fS (018) 
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to 

yx.-Xzs-tryVl 1 3tt:7x— XRiSgSr^*. d 
n^SSx-^ttlWW H2^b4 6 4 X 

6 4¥^-fc;l/fflSrR*ii^ cne^iJO^gil 4 6T*£ 

4 7<Offl*»i^-<-KA*u/i7$n. SPffg|14 
6«<<Dl-3<DXtl£&Z>o JJO^S 1 4 6 ^<D{|&^ 

©A^ti^^AX 1 2 3£^LT^f8^-^*&*fiS&l 
12A^fttSSft<5. fiPJ¥8l 4 6^-/OP-lff 

7x-Xa«»14 5©UlAl5 0ll 7x- 
XS1881 4 5tciS4O(^l8Sg-feJK0JlPlHB*<tLT 

^©UAtt7x-X77? i 5 2i;«jssns^ 

lif-?*7i-XRAM114 (018) izm&wllZ 
[0 0 4 3] 0 2 6 Kite, 7X-XRAM1 1 4**4:3 

*^7x-X3 tc#iSTsnT^£«^d**snT^ 

£>. 7x-X«8#*Uf>^l/- h<0B53lC*tJSl/T 
9^L 1 >C7)-fe;HSfC>fctlSLT3 6*^A, *b 

[0 0 4 4] ST. 0 2 5SStf#flrr£<i:. 7i-X 
^y^l 5 2tt, SRUV^— ^*^x— XaSligl 4 5 
d^Stsnsfc^Si:, 7x-X7 7f l5 2©fi* 

n-57x-X04A 5A<Z)5*— *£^Wtc:fll*T£. 
BC&IrIAX 15 1 ^1X3 6 t**y h^^-^^^tB 
Sn, 7x-XRAMl 1 4 t33l 0 l±4$ tl^) 0 7x— X 
RAMI 1 4*5r-^SR*RU;(i:^ -hfi4t'7 
Hifftl»8Bl 5 SrttBfSSov^^ 1 5 4<DHWcJ:^ 
T^y^l 5 2*CRSn^t€rtC*aiSn, 3 2fcfyh 
©f-^<0^ffl^e»*i5. fMWBB 1 5 SttSfc, 0 2 

(ADS) 7Kl/Xtfi»15 6mW5. S 6 
(C, 7x-X»JW (PS) 5 7^7x 

-XRAM1 1 407 HUXSr^JEjc-rsfcfeJCiStt&n 

[0 0 4 5] feSlt^lSaTTOfttH^Ev 5 ^-;!/ 
1 4 D v tm&ttWWZtiki'Ts'rl* 1 

T, »OT2 17 (018) (Cct^tlA^n^o 
<Di?n—;Vl't7U Z.tl\Z* gc lkl58 



T, A^iS^-^X HJ—ACD^nu/^aflEiOHJW 
tt. ^D-AMl^Q>y^7 (gc 1 k) tCffi*tWfc:5B£L 

05 LH^x-^^^x— XS/-— 5r>U" 1 1 3tCcfc£St^& 

1 1 i*>s<DUx>r«#KfcraHau *fHr^ 

— v<DHifi**S*f $7D>KX>KS9S1 ll^b 

10 Ztl&o 

[0 0 4 6] 027 \z{$, 018 iz^Lfczi 

V h U^X 1 1 5<7)«fiE*«l¥JmfC^5nT^^. 3>A 
hU^71 1 5(t ttffltya- ;H 4^^x 

T, ftffltya-iH 4<7)4 3 TteSg&g&^T&£o R 
OM^>^7x-X8 3tC^^nfcROM-f >^^x 
— 4^bf>^L/- h^— 9 16 3 
^tlCtJOX-T, 7x-Xf-^RAM114 (018) 
20 j5^W7x- X^— ^ 16 2 ^n>/^l/-^7 h U 

1 1 5 te^&£fo f L/T, 7x-Xr-^16 2tr 

>-fv— h^-^ i 6 3 ttemJjtbziyAu-py U 

-CI 6 5 (02 7) iCflW&SftSo 7>7l/-hROM 
15H ^co^^^^^^tl^— ffi^-x>yu— K£^T 
25 UT&0, -^C0^>^U- Mag&SH^lIjiraAT^X. 

XU-H4 5 (08) tC*fj£LT^£ 0 1OC0t = ->7 p U 
- b<D^<DMmizmi^T^>^U-9TU^ 165"C 
HffSn-5Jt«iie*«, — »<Dtf»TU-f 18 6-18 
30 9tCi*bn£o mWTU^ 18 6-18 9&*\t, — » 

tft3t-T«. Wt%TV<i 1 8 6-1 8 9H 7=->Xl— 

hco-s^th^nfcch^, f>xi/- h^mii^ i 9 

2 ^aj^-r^o 

35 [0 0 4 7] &IC02 8^#iltn>A°l/-^7K 
1 6 5 0fij^^S*W^im31^^^TI¥^tC|ftB^-r^o 
l A> K#a>-fc;KD^— 1 ^C7x-XRAM 1 
14A^MSft5. l A^K^Oir^-^Offltt* 
7A2 2 8^6*fiE^nT*30, ^7A 2 2 8#^H4 

40 bf-y htfi^Saan5 9i<Z)t^2 2 9 S^W 
^CO^-^te* 7x-XRAM114i^HiAS 
tx, 3>/^-^7K 1 6 5(0/Ui:AASftSo M 
t^2 2 9(Df-^IH n>AU— ^ir;KO— 
^|J2 3 2tCP-r£3>Al/— &-\l)l2 3 lft^tCO^T 

45 »sfi©«!H2 3 o <tit«i*^sns. raittc, -fe;U2 

3 4<Bffij&*#J2 3 5<Z)zi>^b~^-fc;i/fC»jWSnfcffl[ 
(hit^^n^o l«©i8itf*7A2 2 8OftO4T0 

[0 0 4 8] 02 9 (Cte, A^JX> h U 2 2 8 O^iS^ 
50 =7 AfcSD^TZi >A U-^-fe;PX> MJ 2 3 1 © 1 5»J» 
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2 3 6^^ntt^o X> h U 2 2 9 iZftfoT&Xtl 

^ffi**n >/tU— ^-fe;U2 3 1 fCt&^2nS{gOD©BW 
C^-B^i'iA^flBr-r*. ftoT, m*«^2 3 9tt 

5^-^x> h U 2 2 9**a >;*i/—?-t)i2 3 i icf&ffl 

[C, 312 00^— ^X>HU 2 3 4^3>/^U— ^-fe;U2 
4 OrtlC»fflSn&ffi<Z>IBH 2 4 1 tJtRSn, ^CDLB 
^7 2 4 2^ANDy-h 2 4 3 till^S^ ftZ* 
ANDy-h2 4 3<Df&<DXJ3\i'£)l'2 3 lT^CDffi^ 
2 3 9T*So ra«<0iflS*^ l^*7Art(0ft©i: 

#6tlSM*2 3 8tt* t)7l±2 3 6 CD^T<D-fe;i/X> 
HJ#*7^^ ^(cftofe£#CD^, T.£*7V7*£&: 
So W^;tS£, 2 2 8rt<B±T<Z)*JU5*--* 

(DI^7A2 3 6<D*M£-tS:3>/N e |y— $^)Vfa\Z% 
lftSn;fcffi<BlBHrttc»£££{C, CO^tCftSo 
[0 0 4 9] ST, S2 8tCctn«. # 7 I±\t&<D%£$z 
2 3 8(1 £"f ^y^n (5yfr-?S:2 4 5 £T 
S) , *<D A 7 A 2 4 6 A«lfi*3 U - * 7 K 1 6 
Sterns, a>y^l/-^7K l 6 5*6<o(fi*tt 
(02 7) fCiibnSo £T, 

H3otwctna, ttffTu--ri86 (027) a, 9x 

907W*ifita^T^5'>7 H/yX^ 2 5 
SSn^y7hl/yX^"7hU^X 2 5 0 £r*a A,T<^ 
So 1/7 VlsVTs* 2 5 1 J£, IECO^^^^figbfcZi> 
ftV — 9#Jl2 3 8 (02 8) (DSgg*$:ftl$t5 0 
SfoT, m*2 5 2 £ 2 5 3 (0 2 8) A*. *3W*7A 
2 2 8A«n>/1U-^TU-f 1 6 5tC{±y££n*i£#tC 
7^f^yi:a5<ttna, '/7hk^^07yfx 
>h'J 2 5 5, 2 5 6H, Z. CD**;5*fB£ b^c^ £ 
t "high" <7)ffi€:»jW"rSo 

[0 0 5 0] £7c, 03 1 £0 2 8 £tC£tU;i\ &<£>^ 
D ^/7it-r^;KC^^T, *7A2 4 6^>A°l/-^ 
7K 1 6 StZiM^nSo tH^2 5 8, 2 5 9 

?^7^5V:/S'&S£^&:£:ru mWTU^<DX.>h*) 
2 6 1, 2 6 2l:±oT77fSft§. ^<E>£^, mf<£> 
X> h U 2 6 3tC^7 HStaSo &\Z. 0 3 2 £0 
2 8£fCJ;rUi, &<D#D:y£1*-<i7;H;:i3^T, 
^^J7A2 6 5**13 ynv— ^7K 16 5 icj^en 
So f IT, |±i^2 6 6^^l^lOC0T^^Y'7*£^S 
Ui*7-f >T*££*ft3tt5. :«7^f^-y3 
>^7 7f$ni) (B3 2TBt^77fSntfl£2 
6 8 £t~S) o d<D££, iffiCQT^T^^— ->a 
^^J2 6 9tC imi/7 hUTTS^nSo 

[0 0 5 1 ] 03 3fC«, f>7 r U-httUl*<JB4t5 
fc«Xdi^E>a:Hffl*^3nTlr^ 0 ZL<D^\X, 7->rf 

IP%, ir;l/^-^ 2 2 8 (0 2 8) (CJBKA^A**, 3 



ic, C^ffltSJcHUTi^S&v^ M/vX^OTgt^: 

sns«> 

[0 0 5 2] 034 tcte, WrWTX/^ 1 8 6 - 1 8 9 <D 

]/^TVb<nnm&7frZtix\t*z>o ^<DmwTu^{z\t 

y7hl/y7^7h'J^X 2 5 0mw^o fcttifl 
10 #2 7 1 **:n>/N 0 U— h U £*X 1 6 5**6 ia<7» 
7 h 2 5 1 t:«Sn^)o AND -ir — h 2 7 2 

ti, ±TG)fta6*|p]CD->7 M/ yX^#7^f>f ^t^— 
^I±im^2 7 3£m^TSo 
15 [0 0 5 3] 02 7 (Ccfcntf . It^T K186 

SnT^S. 3>/tl/-^7K16 5HSft, 
-^X hU-AtC*3V^TlHl<Eft9 0° , 18 0°, 27 

o° ^)f>^i/- h^-? &m&wiz&m^m&£L-7iz 

20 l£ff-£*XT^So H3 5fC<tntf, 9 0° MfaZftiitiir 
Sfca&tC, t^f-^2 2 8C0ft*7Att, 

>/^u-^Tiy-r i 6 stcsy&snso t^f-^22 

8(1, ^37 A 2 8 0 cDifeTCO-tr;W2 3 1 tC^^tlSM^ 

®H£itge$nSo ra«{c-f f -^x> h u 2 3 4 a, # 
25 7 a 2 8 1 <o4to)x> h ij tjtimsns, 0^ 

ttbT^fcV^, ^rj2 2 8 l£*3t*5ffia>X>HJ£T« 
3>/^-^7K 1 6 5<Oj*je*^A{C*Sfi£ltK 

[0 0 5 4] ^IJ2 8 4lC43frtS#-fe;KOir;l/tH*^SVi 
30 fC»3SW*£6*a (03 5 ICttH^tlT^&V*) , S 
S&tB^ 2 8 3 ^Mt^OT, 2 .8 4 <75Hi* 2 8 3 

a, H2 8<z)tb*2 3 8£aaabfc*ffiT»en5. =3 

LT^bSfii^ttS/jTSo a>A°l/-^v hU^^^tH 
35 IH7K 1 8 8 (02 7) ^-gP^^TS ^> 

7M/yX^2 8 6C77f$n§o M7K188 

ji, nmru-i 1 8 6 tra«&#ffiT!MFr**«, 9 0 

35: 

40 [0 0 5 5] □ >/^l/ - ^ 7 h U 7 1 6 5 ^HKWIC 
18 0° IslCa)5 t >P r U— h*tttBT«fc»tC> 7HU 

7A2 3 6^^tTXl>/1ly— ^7h'J^7X^- BB*^$ 
tlTl^o 7x-XRAM114^^>A°l/-?7h 
45 U?XOA*lt 4\£y \*1T-D<D9r}<Dtf)l'—7\Zftm 
$nfc3 6 bf^y H^-^^^tT^x-X-x-^/tX 1 6 
2^<b^fi££*lT^So 9fl^)4 \17 h^-^CD 

fiB7i-XRAM 1 1 4**60) 1 ~D<DJj A(Dll)l^r 

50 0 ° CD^-&iC^/Ct-Stti^fs^2 3 8 tt* 1 ©Wrt=T/t 
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xi6 2^6ffi*^n^f-^i/i^ti;^ &iz. m 
6^180° (Dm&izttfc-t&fctim^ 2 8 9 \$m^ 2 

asnSit^i^iifts. cnn r-^^i8o° 

iHieoO^-X hCMltl^o 1 8 0 0 iBiteco^^coli 
#2 8 9mfff7H 1 8 8 (03 9) fCtfcJ&Sna. 

[0 0 5 6] 037 fc Jcntl EHEft 2 7 0° 
0gftl8O° 0)»^t*«Ufc*ft-CfftonS, 0 3 
7H zi>rt\s— $±:)V2 3 1£)^J2 8 4SSLT^ 
[lJte^9 0 o tcBI"r^)S^^ttl^fi^2 8 3H IS! 

Sd<td^6*i;S- lHie^2 7 0 o CDli-S-ttlsIiEft 9 0 

tej£<£>/jfaTAX 1 6 2^67*— ^©oaisnst^ 

[0 0 5 7] 03 8 tcH lo<E>a>A°l/— ^-tr;H 7 

*^«J;5tC, 3>/1I/-^t;i/l7 0^4rH XiJy"- 

^n^^AAH [HieftO 0 , 9 0 
° . 18 0°, 2 7 0° KJ*JSLT, XDATAK XD 

ATA2, XDATA3, XDATA4<hj*Sn«>. J>/1l/-^7K 
1 7 0<^nffl5U*tt. ^J3-f£> *H *7Ai#.©3> 

2 ic^Tft-^2 9 3 t<ai&gi«a**»&n5o ft ^-2 

9 3d^S»^f 4fi#tCOV^TJ4e4B»ai-rs. AND 

h 2 9 2frt><Dltit} 1 8 2T&£XC0MP_0UTH1 
<D$\\CD'&<D±MZM£>nZ>o 
[0 0 5 8] fi-^XDATA2> XC0MP_IN2 «hXC0MP_0UT2ttIlF 

bfc*ffi-r»fpr*. mmiz, «#ydatak ycomp_ini 

tYC0MP.0UTlttIiieft9 0° <£>®£r tC*f^U fl^YDAT 
A2, YC0MP_IN2(hYC0MP_0UT2«[Hjg^2 7 0° <0«£-*£ 
*trt?r*. £<D»Jlfc*;M»i8T»l ■fe;U5 f -^<Oft« 

A^-fe;U^-^^-gj-r^o Sot, ±a?Ufcci:o(C, 

S2 0CD-t;KZ)ffl^e>fl!j5S$nSo tJHOfi^C<D2^ 

ft^ffil 7 3-17 6*«Kttetl*. 5*— i^s/^l 7 



2 Idte^T^XU"- h*JWC:3^T©±IBffi<S:TlEfi 
<t**D-K*n*. £ftS<Z)±ifi;RtfTIBfi*l 3 >rt 

05 ft, «i^*1 7 3- 1 7 6C«l&Sn5ta)(!:l/ 
T, ^CO-fe^-^ (#J : XDATA1) 
81 7 3-1 7 6^11 XDATA*ttYDATA©fi*«x-^ 
77^17 2JC*lftatl*«Hrt^*S^i: < 5^**JWr 

U *©«'&fcafcS<i:#fCtt*>«?**fi^l 7 8, 2 9 
10 3, 2 9 1, 2 9 O^m^Jt*^ 2O<0jt«BT«]«£n 
Tt^, 2 0(0«IH<Dfi<0-feu/ h£r^r~3~£>^>:/l/— h* 
■?—*rt*— 7 h 1 7 1 iC c toT^>7 P U 

-hROM15 (02) ^br-^77f 1 7 2^Mb 
n^>o x-^H mW?^> (cntl) 2 8 8 (Cj:oTffl 
15 ^iiStlS 2 7x— X^o^SJ^SSrffl^T* 3 > 
h U ^XftT? 1 OCD-fe;l/0D->^ h l/^X^ 1 
7 l*^7-^XS^l/T*OtWy7hUy^^ 
lZi/7 b£tl%> (rom_data_in<hrom_data_out) „ — 

20 ^je-rsirju^-^^y^i 7 2\zm?>nz>o 
[0059] m*H2 7 &mmvxmnTz>t.. ^>t p 

3a*ife5rr£ft&fc:, n>A^7K16 5ttr> 
yi/-hROMl 5^^>«C0ffiHl 6 3 £r£Tn— K"t~ 

25 £° A*iii«o»sa»(c»jS-r-5lr;!/«, * 

7x-Xt-^^-X 1 6 2±T7i-XRAM 114 
^^3>A°1/-^7K 1 6 5 {zmZtl, fCt, -^<D 

tv^^^y-rsfcfetciiiBfMtc^x h^n^o o°, 

30 90°. 180°, 270° <0[§HEH HRWtcn >A 
U-^h'J^Xl 6 5 tltffTU-r 1 8 6-1 8 9 t 

iz£r>T^x b^n. ^co^, &ntimm 9 2 ^aa* 

-T^o ttHJ«#l 9 2^>yu-h^A^Jx 

1 6 2 <t— a-rst, 7?t>c 7\zUZ>o 

35 [0 0 6 0] ffiO^r^ttC0^>^>^>^U- b£r^X 
£fti£>fc, 3>/^- ^7K 1 6 5 [CHr^T/l/— h 
ROM1 5^6CDWlS"r^»rUV^>X P U'--htXx- 

xrami 1 4^ef**&$n^>itii;-fe;^— ^*^aed 

-KStlS. ST, 018tcj;n«, 3>Al/-^Th 
40 U X 1 1 5 35^©4^©«IHtBA 1 9 2tt«ffl>— y 
. >1tl9 3 fCf^Sn^). feUHs—ir^ 19 311 IS 
Wa>ni/-^-7h'j^x 1 1 5^^co^>7 p i/— h 

jt««**i»WL,T«tBanfci:'5^*ft3e"rs. 01 

0 tZ^TXolZ, 2 0<7)^tti$nftT->7 P l/- h 5 5 1 

45 54 t^m^miLW.^*? $ s 8**j»f*3nfc»£#iR] 

[0 0 6 1 ] 03 9 l£H «imv-^->1t 1 9 3<7)l¥;Sffl 
&»j*£jKLT^5. «lffi'>™^r>1t 1 9 Z^<DXil\Z 
tt, 3>/tl/-^7 HU^X 1 1 5^e»<DtfttBfi-^l 9 
50 2 , xfiit yfiSff^l 9 4, 7i-Xy-^r>1tl 
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13 (02 5) ^b<h-tLfcT>yu-hOfiI^ 

utlCHf >^U- 

fi-^ (a) At, -r^>D> (€> m£^a,t^ 

Sm^-^SKl 9 7**UTf>^-hROMl 5^ 
<E>R*tfiSft, fit, /U19 5**UTf>^- 
h-t^a-RAM 1 9 6 fCtefi^rt^o ^>^U- h 
-t+a-RAM 1 9 6<DX> hU^H3 2 tf-/ h<E> 

2 8ox>ku^t>^1/-I — ifc^ 

a-RAM19 6t:M$tl^)o B4 0H ^>7 P 1/- 
[ S^a-RAM 1 9 6©2O0)I>hU 1 9 5 CO J" 

-^7f V^h^lTl^o Ctlb ^ X > MJ 
19 5C0^ti, li<oM7>f-Jl/F4:t)-3W5. 

s?D^7>r— 19 9H i?flco^>yu- h<£>£fl 

^Jtl£"rs<Z)*^CtR#bT "0" "1" 

ffiMH^e te£fc, 2^7cStf*-5 e x^«£ y 
2 0 2 CO lo©fc8&fC<hoT43^tlSo ffliS^l^ 



[0 0 6 2] 04 1 fCte, 2OC0x>7 p U— hA£B£ 
05 <OB*a!l3Ei"Sfc»<7)}giC*^$tlTV^o lAxil 

(a) — (d) fete, 0° ©HUE 
2 9 5, 9 0° (Z)lHie2 9 6, 180° 0IUg2 9 7, 
2 7 0° (D\b\&2 9 8 {C^^^f^L7^^>7 P U— hCDlfi 

[0 0 6 3] ST, ^V^U-htta^lRJC, t&av>- 
^r>U-l 9 3 0)^— *^&gBl 9 7ttTtC*t*S3K:fiE 

x, yteB<Z>fii£:ff*f ^3^<b^^^>J:ptC, & 
- v 00 TSS tc iE ^ & 6 tf , ±ffi £ te (7) CI £ ^ff S 

20 an ^(Dfrs»jn<^ffi#sn^*¥^^^{ig^ 

[0 0 6 4] 
C*3] 



A— 7 




77-Xh 


Ep i 






A 


0 


1 


£ X 


XA 


YA + Ay 


B 


0 


0 


£ y 


XB - Ax 


YB 


A 


9 0 


0 


b y 


XA - Ay 


YA 


B 


9 0 


1 


e x 


XB 


YB +Ax 


A 


18 0 


0 


£ y 


XA - Ax 


YA 


B 


18 0 


1 


e x 


XB 


YB +Ay 


A 


2 7 0 


1 


£ X 


XA 


YA +Ax 


B 


2 7 0 


0 


e y 


XB -Ay 


YB 



45 9 S^blOi^o 

[o o 6 5] fLv^-ywyj > h^^P#tc, 

l/-h7^?*a-RAMl 9 6ttUt7 £ 

50 "C M a- Kte^T£>J;5tC&£o 

13 - 2001 04 21 20:40 



>HJtt, ftlEllEftlcHUT-t<Z)^"-^<0«Tffi*T<0 
»T#£. fifoT, n >/1 1/-^Vh'J^Xl 1 5 (Cci; 

^Tjaa^^saE^^^f >#-^a*— a, f>yi/-hx 

>h'J19 5rttCt&^SnT^^>^g^jia?SV-v> 



^mW-S- 3 3 5 2 6 7 



if (f i rs t== 1 1 1 reset==l) I 

for(read_addr =0;read_addr<MAXADDR+l;read_addr++) I 
delete (read_addr) ; 



^ffilf^l 9 2^n>/\°I/-^vhU^X 1 1 5^6S 
mZftZt. ,l jiiJP7">7 p I/- h (add template) " 

1 9 8^4 0 {C^Tc£^CIEL^^C^T£t£@ 
^fcLTl^o Z-CDy"—? 1 9 5H ^tCfiJJS njffifc: 10 
*10tT, r>^l/-K7^a-RAM19 6M 

h'J^^l 98Ot'7h0-l:7h7SUX Hc£>H£ 

*v*m^TtiLi,Wtf i ot\z>. S£ot, ^m^nfc^> 15 

[ 0 0 6 6 ] ^ffioDiairm, ^<<d^>:/u- 

h?7^a- 1 9 6tt:7;nc:£:§o ^ncfcofc^n. 

ntv^o -e-n-e* (prn) «4g2 0 7**m 
*£*i£*^-x> Mj£^>5^K*5e-r*fcafc« 25 
Tt^nrv^. ^n.— ^^;i/Ti^^^tc^, 

7 K1/X5S£§§2 0 8*ix>hU£f>^l/- h^7f 
^zl- 1 9 6 \z9£&tStc&<Dfc<D*jL—tiLU:&8iltET 
£«, <t 3ilJn7">7 p U— h (add template) " ^-HOft 

"C" WTcoilOTr^^o 30 

[0 0 6 7 ] 



^n-- 1 9 6 k:«l^x> Hj*3eiraLa:^»&. 

KB2 0 9^ffiv-^r>it 1 9 3^T>7 p l/-hT7 5 1 



[0 0 6 8] fflH3i2 1 4«2"fey h<£>^-^A, B£ 

[0 0 6 9] 
[*4] 



while(l){ 

wait on (detect 1=0); 
if(lfull){ 

uext.addr = TMQ(write_addr)&0xf f ; 
TMQ(write_addr) = Xfrom (input s) ; 
if (wri te.addr == end_addr){ 

full = true; 
} else { 

write.addr = next.addr; 
} else { 

TMQ(prn_addr) = Xfrom( inputs); 

} 

} 
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ftmW- 8-335267 



I T)74 — )V H 


tfy h 






1 


A=*=B 


Vol— X 


8 


A=B 




4 


A=B 




2 


A=B 


xtt© 


6 


1 A-B 1 £s x 




7 


1 A-B |gey 



5tt*BHS2 1 4^6tn*sn, h i 8 tc^-r^j^sd?? 

a- 7 h2 17 (018) tt, rffilEa.- h 8 6 tC>B 

-^>+ha > hn-7 1 2 (0 2) tci@l§*^£B£ti/i 

[0 0 7 0] S0ffllfiB2 0 9tt2^© : E— h\ 1P^> *3U 

( 



20 



(I "Find Base'V^E— h\ ^tC "Find Mate" E:— KS: 
ffi^Tf>yi/- hv^&*iflg£*frr*. "Find 
Base" ^E-Fte, mm£^-Xr>7 U— HctH^T 

CO^E— K&IMWrsft "C" a- K«^<Oj10T* 

[0 0 7 1 ] 



load_base = 0; 

for (read.addr = 0;read_addr < MAXADDR+ 1 &&! load_base; 

read_addr ++) I 
if (Q. first ==0 && (yjoc > Q. y_pos + Q. epi I lend) && 
valid (Q. t_id>) I 

loadJ)ase = 1 ; 

) 

if (Q. first ==1 && y_loc > Q.y_pos + 3&&valid(Q. t_id) ) 
delete (read_addr) ; 



1 

if (load_base == 1) I 

base = (Q. Md, Q. y_pos. Q. epi, Q. x_pos, 
load_base =0; 
do If ind_mate ( ) ;l 



Q. rot) 



I do always ; 

«ffl<B»¥t*aibtt "B'JI* (delete) " 2#@cO 
Pft^HiUtt "findjnate" T^^o B'JI^tttffitt^^cfc^ 
fc« "C" 3-HJ:<kotRW*n5. 

[0 0 7 2] 



TMQ(read.addr). t_id = Qxfff; 
if(lfull>{ 

45 TMQ(end_addr). next = read_addr; 

} else { 

write.addr = read_addr; 
full = false; 

} 

end_addr = read.addr; 

50 "findjnate" HftHU KlfflK:jiJfiSn;fc^-X?>7 
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h<Dfrmn&mmTz>z.£x*$>z><> z.n\z. ^a\z 
«&tc*zL-s«sR-r*c:ticioT»j«sn*. cop [0073] 

forgery = 0 

for (reacLaddr = 0; read.addr < MAXADDR+1; read.addr ++) I 
if (first == l&&abs(y_pos - base. y_pos) <= base, epi 

&&abs (Q. x_pos - base. x_pos) <= Q. epiMQ. rot == base, rot 
Q. t_id == base. t_id) I 
forgery = 1 ; 



if (Q. first) == OMQ. y_pos == base. y_pos&& 
Q. x_pos == base. x_posMQ. t_id == base. t_id) 
delete (read_addr) ; 



iissnt^s. mw^2 1 7 ^mmvTmm^2 1 4 

tt. Find Base^E— h\ Find Mate^E— h\ "ry^V—Y 

— i^a-RAMl 9 6 (039) i^WX>h'JS 20 

I i^a-RAM19 6 (039) ^6X>h'J*ffl 

[0 0 7 4] ^l(D^ffich^^-gClCP"r^)^>7 f> l/- 25 

hf-^X>h'J^ r>-/l/- I »a-RAM 1 

9 6 (0 3 9) ^S»;U 2 12 ^L/t77f 3 0 0 tC 

>^lx— f — '|5[^a-RAM 1 9 6 (03 9) 

2 1 2^LTffiW2 1 2IC«*&Sn*. -t-(DH»tt 30 

3>AI/-^3 0 1lt 2 00X>h>J)5^7i-X t 

eke, ^[Bittco^-^tcH-rsra^tt*^ h-rs. c 

n6 2O<0X>hUH «SJ<73fc<Z>j&t^y^3 0 0 tC*& 
iWS*l, *0t)O)^f-^7^>2 1 2£^LTjM9£ti 

$n^„ iwi^tt3>/tu-^3 o iom*tt, ANDy 35 

-h 3 0 6 i:3 0 9 Clbtl^o 

[0075] 77^300 (c^*rt^n/t^i CO^-X 

>MJttA&P¥tf, *rzL — - t—9K7s 2 1 2 ^HYVXM 
Snfc^2(0+a-X>MJ6B<i:Pf^a5, U U—> 
3^;U^X^ 3 0 3 | A — B | ^ £ xTffcS^ifi*^ 40 
SiB^, U v'H^lOWIU™ ^ 3 0 4ti | A-B 

Olt, Ul/-i/3^f7^ 3 0 3(i:, UU-yat 
;io 3 0 4*>&a>ai;*jtt, r-^7^>2i 

2±CD^>7 f V- h«$n^^70) ltP*ttt>5 1 45 
-3<Z)fc<0Tft*^<i:5^S:*"r^7l8^5^>3 0 5 \Z 
JJDAT. ftCANDy- h 3 0 6 tdtS-J&Sn, tO^- 

^2 1 s^aj^-r £o 

[0 0 7 6 ] r>^l/-h-a+a-fflBOT3 0 8te 50 



^tti^n^^^tCT^^^ ^tfe^>o deleteOfi-^3 0 

8tt, ANDy-h 3 0 9^LT^i:^ toy-h 

GDA^te, Find Mate^E— KcD®jf££:fEi£ bfc±E<Oft 

"c" ^-Y{z&rt&m2<D&mZ)&T*m^rzh<D£m 

mT:$>Z> 0 Z.tLt><DAtJ\zte, (i) 

^3 1 O^^^tUAt, (i i) x«|*fRl(Z)ffi«<75|W|# 

(i i i) il«ttS20^7^>A*,Ttf^3 

T, AND^— h 3 0 9^C0»4©fi-^tt, 2OC0Av7 

T<D(WI^tt^^^Til^^|wIi¥tt3>/^-^3 0 1^ 

[0 0 7 7] Sg2(^T->7 P U- h-a^^L-B [ J[^fi-^3 
1 StedeleteltPfanS**, ^£>tS^te> ffi-^3 1 6 
h^o B-CAtlZtl&MiEO y7F UXj^S 2 (D—Wc^ 
>yi/-h<?)if$tl5y7HI/Xi:£ yS^^^fPJ: 

-y3tW>/^l/-^3 1 7liC0*ttl:BLAND 
y- h 3 1 9^<OA*0 1^€:»dt-rs^<Dai*i:i: , t) 
(Cl^^^o SfoT, ANDy-h3 1 9teFind BaseE: 

— F<D±ft<D& "C" 3— K<75ffiSE(Z)^2<0*frlC<±:o 

[0 0 7 8] 0 4 4 tctt, Slft^-^BSl 9 7 (DPtfflU 

*j*j&*^SftT^2>, Snff|g3 3 6 tiSnx.Ta^ov;!/ 

(MUX) 3 3 1-3 3 5*Wflt5fc»i: 
ffl^6Wi!r3-Ki3 3 O^Hiia^Tflf 
-^851 9 7ttftfe-r*. iiS^iatc, «fft^-^« 
19 7^A*H Ax, Ay, ex. e y, ^>^l/ 

- M8»x— 1 9 8 a- 1 9 8 e tCftl^T, 7x-X 



16 
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*SI§¥8- 3 3 5 2 6 7 



5r>U- 1 1 3d^(DStoxRtfy7Kl/X 19 4 
a, 19 4b£<atfo — ^(Dfcti;^-^ tt, S 3 \Z 
SEoTffS^n^xfiB^® 1 9 5 a, yfil©119 

5b, s <b{ccntcsnx.T, eH95c, j-y-fv- 

tr. WUOWttA*<tUTtt, ^7^>-J*r-9 1 9 5 f 
t.WcW7\y^ 18 6-18 9 * £><£>&ffl{8^ 1 9 2 

tr. 

[0 0 7 9] CTAtf, ^3<£>x#B<£>fiIl 9 5alt x 
7FUX194a<hAxl98a £Jjn^§§ 3 3 6 \Z\fi 
-t%>tz.ti>W)V3 L 7\s2*)'Z 3 1<h332 (DWctS ffl* 

3 3 3CM^n^o v;i^;/u^it3 3 3\zm 

%&2tLZ>b<D£l,Tte, x7Fl/X19 4a^5o V 
;U^yi/^it3 3 3 ft* xfiI19 5a*ttlAtSfc6 
iCifcHxn- KS3 3 0O«»i:i^T, 2OC0pftgtt 
a)*57HUX0)ra©I*Mt5. 1631^=1— K» 3 
3 011 v;U^yix^it3 3 1 , 3 3 2, 3 3 3 tmW- 

§g3 3 6i:atsi«ia(ii»OTeiiit5aist>^ 

T^S. ffl Aflf 19 5b ttgf 195a tSIHLfc* 
}£"C*jBjg3*lSo v;i/^l/^7^3 3 StilSIf 3- H 
S3 3 O^fflaKctoTJB^Sft, EX*liEy©^ 

n<Dfi^tts* i95c (cffi^sns^ff-efes^&ft^ 

"T^o ffi* 1 9 5 d tt^ri-B'JI»^ 3 0 8 ^315$: 
f>yi/" h I Df!»$E 1 9 8 e tCtJP^. Srb^-r->7 P L/ 

[0 0 8 0] CuT;i3 9{:IotP^Wt, A 

St»i:ffl^6ft5. fla»*482 0 7tt, ifc^<ca 
(^lOflU gSKftfrrs 1 5 tf>y h'JZ77^-F 

^A7 Hl/7tf«7 KUX<7)S±{5 2 hfy MCOt^T 

[0 0 8 1 ] i3 9C0SjA^T KUX£j*«2 0 8lt 
f >^U- H»HJil^3 >^ h U ^ X 1 1 5 

&<0*&*7 Ku^sam-r*. fox, »j&*7ku 

0 8ttfWWBB2 0 9 <h3SjLT±i$£)<£?ft 

C f = 8 7r T 

2. rom i 5<z>7^-fe*B#iatt, £n«£*< <omm 



add template^- K£Mg-r£±aS£H& "C" n-K<Z) 
[0 0 8 2 ] ^4 5ICI1 fM7Kl/74«2 0 8 

05 8«, u snft u x hfx^ >i;«^tffl ^ & 

2^77^3 4 0, 3 4 1 ^W^o 81^77 

f3 4 0MOAAH f/7U- I t*a-RAMl 

9 6*6K*aSh**«OlT?»5. <J>^StlfcU 
X MC*3W-£«f£<Z>X> h 'J07 Kl/7fi77f 3 4 2 

4 l-C»*ftSnfcSaE<07 Hl/^/-Ht77f342 
t3»»Snfc««<OTKU^y-Kt€rJt»b, 2 OCQ 
77f7Kl/^*L<, — **7^T*S<!:#, /\ 
<I/^i:^^!±i^3 4 6$M«o 

15 JW§^3 4 9tt^>^U- h-^+zL-RAMtcm^$ 
n, f/7l/- h-l+^-RAM 1 9 6^(7)7 K l/X 
£##&fro »&*-f*--:/;M5-^3 4 9ttfBHWW2 0 
9fr*>(Dfflffl{§^3 5 0OM«i:<k^T7^f 3 4 8* 
b£C£o 7 7f3 4 8H U >^UX MC&tt£5fctf) 

20 U>^*bP— ^(DTz^XD^KO^mm 5 l£^y^t~ 
^(Oft^t 3 5 1 «fWW»2 0 9*££i;T^5. 
[0 0 8 3] nxmz 9 &#B8bTKWrst. ^tBb 
7H^tfiE82 10ll -^fyyiz-h^ 

jam-rfc*^ ^s*, *a-*i*tat7Hi/x*4 

25 JSg-T^o 04 6i:ll StaiLTK^^fiEiS2 1 0 

tc. Find Base^E— K <h, Find Mate^t— H t (CM UTgE 
(CBS^Ufcft "C" n—KtctsViTSE^fccfc 3^:2 OCT) 
"for loops" £m^&/£ttT££o SfoT, SEUlb 

30 7HWt«82 1 0\tmz. Sft^ffil7KUX 
^7K-;l/K-r^^i±SL^y^3 5 3 h^<D7 
-f >^U^>h"T*-f >^U^>5^3 5 4tANDy- 
h 3 5 5^^M$ntl^o KffibTKU'^fiES 
2 10H ft!lffllffi2 0 9*>6£>clear_read<hload_read 

35 «^<0fBJ»JcJ:-3T»fP"r-5 8 

[0 0 8 4] fttB^^i-^l 4©K»fC43liT, ^< 
<D*friE><DZiX hWttfg (3Xh/Ht-7>X) C7)l¥ 
tt(hh!/-Ft775%$n^a^&K tttB^Ei^i- 

i. ftui^^i— ;n 4<Dm^^ay^m^, z.n 

45 jB&llffi«?S8T?tt. 6*15 4? nu/^«&ft (C f ) 

[0 0 8 5] 

m 3 / p ( p — m) n ( 1 ) 

50 <0ffjB&*JS»ffiTte, ROMf-^/OKB (R f ) 
17 - 2001 04 21 20:40 



*#gW8-3 3 5 2 6 7 



[0 0 8 6] 
R f =7tTfm 4 W/2 s (p-m) w 

f =A^JtiT r ^H^x-^^ 

m = 3>/\°l/-^7 h Vi?X<D7uy{7U''{ X= 9 
p=n>AU— 3^MJ£7*<BHiililMX= 115 2 

^<£>l£=4 

s =^3c^-f >S=5 10 0 
w=ROM-T >^^x— 1 6 



(2) 



C f =13. 76X1 0" 3 T f /n 
<tfc!K "#S5t (2) tt, 
05 R, = 8.77X1 0" 4 T f 

TR,= 1140/ (Tf) ^4^nH C f CD<fite, #C 

[0 0 8 7 ] C ( =15. 7 Rf/n 

[0 0 8 8] 
[*5 3 



f 


T 


c, 


R. 


22.5 MHz 


12 8 


9.92 MHz 


4 0 0 ns 


22.5 MHz 


2 5 6 


19. 84 MHz 


2 0 Ons 


22.5 MHz 


5 12 


39.68 MHz 


1 0 0 ns 


16. 8 MHz 


12 8 


7.41 MHz 


5 3 0ns 


16. 8 MHz 


2 5 6 


14.82 MHz 


2 6 5ns 



Wmmzte, ±fR<D&-C<D%£2<DX.> h U tt, 2 5 61 

ct)x>mj (t> mm^i&-c&z>m^\zm$i2nz>o 

tfr^h^nZZnyZmtiLmt^Olt^ l 9. 8 4MH 

2. 5MHzT»S&6, ^tB^E^^-— ;H 4CDK*^ 
n y {7 C i/X t- A 4 3:#:cD 2 a y 9 5 ifigg 

[0089] ±a?<7)ift§H-ctt, *5s^(0#ii&^ifi»ffi 

[0 0 9 0] **Wtt, «?&CDj$§g (#Jx_«*X 
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